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ATRPLANE PERFORMAN (2, PAST AND PREGENT.

By Edward P. Warner.

.“&he recording of airplane performance had its beginning on
December 17, 1903,'when the Wright brothers' airplane wag given
its first suooeseaful +trial at Kitty Hawk, N. Ot, and the anni-
versary of that historioc feat offers a peculiarly favorable op-
rortunity for the making of a survey of progress.

Some stages of the progress have been more rapid than oth-
ers, but there has, been less variation in the rate of advance
than is sometimes supposed. There have been 1ntervals when avi-
ation seemed to be in the doldrums in the Unlited States, amd
most of the European countries have similarly passed through
rerlods of quiet, but the quietness has usually been induced by
a temporary change of Government polioy and by a fallure to
stand behind research and development work with that degree of
governmental support which is necessary to insure the maximum
rapldity of progress 1in the-pioneering stages, and while one
country was Guiet others have been going ahead. Certalnly there
was no cessation of aeronautical development anywhere between
1914 and 1918, and since the armistice the development of flying
craft has gone on quite unchecked, alike for the purposes of
commer ce and of war,

It is usual t0 express the performance of a particular air-
plane, or to define the statua of the art of airplane design at

a given time, by ocitation of the records for speed, for altitude
* Taken from the (hristian Soclence Monitor, December 12, 1923.
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and for distance of duration without stop., 4 study of the sub-
ject of this article may perhaps best be made by tracing the
advance 0x those three records iln tu-n and by -examining briefly
into the means by which tﬁe various improvements in the recorde
have been nade.
' Speed may be chosen for first place in the disoussion, for
there 1s no feature of flight whioh takes a more forcible hold
on the lmagination than does the shser velooity aitalned, It is
only a few rears, however,.since the speeds made were fery moder-:-
ate even by racing automobile and locomotive standards., Only
8ince the war has the maximum speed in the air surpassed that of
the fastest earthbound vehicle, but there is no rival for the air-
rlane now.

The speed of the early Wright biplanes was about 30 miles
an hour, ard it was several years after the first flight before
there was material advance over that figure, The first interna-
tional alrplane race was held in August, 1909, and was won by
Glenn E, Curtiss, founder of the company which this year built.
the Curtises army racer for the Detroit competitions, on a biplane
of his own design and at an average speed of 47 miles an hour.
The miles-a-mimute figure was reached the next year, and from tlLat
time the advance was rapid, as the real importance of "gtream-
iining" to reduce resistamce began to be realized. Ninety miles
an hour was attained in 1911, two miles a minute in 1913, During
the war there was litile 1nor9ase in absolute maximum speeds, but

high speed was combined with controllability and easy landing,
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80 that what had once been hazardous even for experienced resoing
pilots became commonplace for beginners., At the present time
the airplanes used for the ‘firet &tagés of training are capable
of speeds higher than the maximum that could be attalned by ths
winner of the Gordon Bennett race, then representative of the
international speed champlonship, a dozen years &ago.

The war over, engineers and pilots turned their attentlon
once more to racizg. Profiting by the avallabllity of a vast
accumulation of data from Government leboratories for the im-
vrovement of their designs, they were able to step the apeed up
immedlately to the neighborhood of three miles a minute. The
record has ohanged hande nearly a score of times in three years,
usually pushed ahead a mile or so at a time, usually held by a
French machine. Two bundred miles an hour was reached about a
year ageo, and 311 was the mark which stood on the books this
fall up to the time wher the Curtiss army racer was brought
forth at Detroit. The story of the performances there, when the
offiolal record was pushed up to 325 miles an hour, the largest
single advance that had been made in three vears, is too well
known to need repetition. Let it suffice to note, as a single
measure of the soale of progress, that the maximum speed recori-
ed as bhaving been made by an airplane 1s now 4 1/3 times as greai
as 1t was a% the time of the Rheims meet of 1909,

Limitaticns of space forbld any techniocal analysis of the
means by whioch inoreased speeds have been seocured. In summazry,

however, they may be attributed to increased attention to detall
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in deslgn and to the increased utilization of the results of re--
eearch. Constant "cleaning up" of the structure, elimination c2
" the “exposed parts which offered resistance and which were not
necessary to the strength of the airplane, has brought its re-
ward, ae has ths study in the aeronautical laboratory of the rel-
ative merits of wings and bodies of various forms and the imme-
dlate appolication of laboratory results 4o design. The power
plant has also been of gresat importance, an importance suggested
by the increase in the power used on single-passenger racing air-
Planes, The first airplane flown by the Wrights had only 13
horsepower. Curtiss used 6C in 1903. The winner in 1913 had
160 horsevower in his airplane, and from 350 to 600 is now the
usual rule,

In respect of the second of the three major records, that
for altitude, the advanoe has been even more spectacular. No
3ltltude instruments wers carried in the "rights' first flignt,
nor in any flight for a long time thereafter, but 1t was the
practice in those sarly vears to fly only 10 or 15 feet high, cr
even cloaser to itre grcund at times. Ths piiots stayed cloee to
their landing fields and they savw no reason to get far above the
earth, Aititude records finally began to be kept, however, and
2t the Rheims meet of 1902, the same one where Curtiss =won the
first Gordon Bonmett race, Latham startled tpf yqr;@'by climbing
to an alfitude of 490 fezt. No pilot would now think of starting
on sven the most modest cross~country trip over the best of coun-

" try at so modest a height. Within another year 6000 feet was
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reached, and 10,000 had been passed before the beginning of 1911,
That was doubled agein before-the war, and after the armistioce
the record was soon reised to 30,C00. Further inoreases had to
walt for the coming of.the supercharger. With that 200e880TY ,
7hich holds the engine power constant at all altitudes, 40,000
feet, more than 7 1/2 miles, has been attained. The ratio of in-
orease 1n maximum gltitude in 13 years is almost fantastligc, the
present record, held by Lieutenant MacReady, being more than 80
times as hlgh as that established at the first Rheims meet.

- Aslde from the effect of the superonarger, already mentlon~
ed, inoreasing the altitude has been largely & matter of ocutting
down welzht and increasing powsr. Aerodynamic efficlency and
the reduction of struoctural resistance have some influenoce, to

be sure, but altitude is primarily a matter of the weight carried
per square foot of wing surface and per horsepower, and the lighi-
er the engine used and the higher its power, the better are the
chances of making & record.

The third record deasls with the length of time tbat an alr-
plane can stay off the ground, and it 1s governed chiefly by
structural efficienoy, or by the raﬁio of welght of the empty
alrplane to the maximuq total welght that oan be supported in
£f1light, and by the efflciency and economy of the power plant.

For the beginning of duration development we may turn all the way
. vaock to 1903, to tﬁat December day when practiel flying was

porn. The lbngeat fligkt then lasted only 58 seconds and covar-~

ed a little less than 300 yards against a head wind, Five years
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later Wilbur ¥right visited Franoce and astounded the Europeans,
previdusly skeptical of his repvorted achievements, by making a

igh* laating two houra and 30 minutes. The next summer, again
at that Hhelms meet where ao'ﬁanw records were broken and which
constitutsd the first effective large-scale demonstration of the
reality aerial travel, Farman staved aloft for four hours con-—
tinuously, and during the next year the same pilot raised the
time to eight hours. .

Further advances were made at intervals in the next three
years, and just before the beginning of the war a German pilot
came within a2 few minutes of the 34~hour mark, The improvement
since the termination of hostilities had been slow, and increases
of the record had been infrequent, until this summer, when Lieu-
tenants MacReady and Kelly suddenly jumped the time up nearly 50
per cent, flying for more than 35 hours without landing. Only
a few davs later two French pilots made a record about an hour
shorter than that of the American officers. In the early days
duration -ecor-ds were made on airrlanes of relstively small size
and carrying the pilot alone, but the flights are now so long
that they have outpaoced the phyvsioel pewers of a single man and
it i1s necessary to use a larger airplane and provide for a rellef
pilot. The alrplane in 1h1&h Farmen made his record of 1910 had
8 50-horsepowsr engline and weighed about 1800 rounds loaded reacy
for flight, but that of MacReady 3nd Kelly ocarried 400-horsepower
and welighed Jusu over five tons.

History 1s useful largely in guiding us to an intelllgent
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antioipation of the future, and thé study of the pasi records
of alrplane performanoe should enable us tp_ ifc_:r_esee someth:lng.
of the probable development of the next few years, Attempis at
prophecy, however, will be withheld for another artiole.
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